TENDENCY TO REDUCTION IN SIZE OF AUTOSCOPIC IMAGE AND VISUAL BODY IMAGE by Kitamura Seiro
TENDENCY TO REDUCTION IN SIZE OF AUTOSCOPIC










TENDENCY TO REDUCTION IN SIZE OF AUTOSCOPIC 
IMAGE AND VISUAL BODY IMAGE 
by 
Seiro Kit am u r a (~l:t-J-lf;!rAA) 
(Department of Psychology, Tohoku University) 
When subjects are asked to represent their autoscopic images, they often 
report that they experience the images smaller in size than their actual bodies.1> 
The purpose of this study was to find the degree of the reduction of the autoscopic 
image and the mechanism of its occurrence.2> 
Experiment I 
This experiment was designed to measure the size of the autoscopic image 
of the subject's present body, and to find whether the distance from his real 
body to the vertical plane on which the image was projected has any effect on 
the size of the autoscopic image or not.3> 
Procedure: Subjects were asked to sit down on a chair, looking toward the door 
of the experimental room, at definite distances (1, 2 and 5 meters) from the door, 
and with eyes closed to represent the images of their present bodies as they imagined 
themselves sitting just in front of the door. They were instructed to image both 
the frontal figure and the back figure. The height of the body image was measured 
on the door as a back ground of the image. In order to be able to measure the 
height, the image was always projected just in front of the door. Therefore the chair 
on which the subject was sitting was removed in accordance with the distance. 
When the required autoscopic image was represented, the subject was askd 
to report the general process of the experience, and then to point out the height 
of the image on the door, just in front of which the image was represented. The 
experimenter measured the height of the point indicated by the subject. An 
inlaid glass, a door-knob and a key holl and so on were the good cues when the 
subject was asked to point out the height from relatively distant place (2 meters and 
5 meters). It must be added here that autoscopic image was represented sometimes 
as more or less elevated from the floor. 
Subjects were tested under three distances and at each distance they were 
asked to represent the frontal and the back figures, so each subject was tested 6 
times. The experiments were carried out in September 1957. All the subjects were 
graduate students of psychology including 3 females. 
Results : In general, the autoscopic image was represented in smaller size 
than the actual body. Compared with the actual body size, in 44 cases out of 
all 48 tests, the autoscopic images turned out to be smaller than the actual 
body size, and in 3 cases there were no difference and only in one case the 
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size of the image was larger than that of the actual body. 
Table 1 shows the differences between the actual body size and the imagined 
body size, and the reduction ratio in the case of the frontal figures. The reduc-











Actual body size - Size of autoscopic image 
Actual body size 
X 100 
Table 1. Body Size, Reduction Values and Ratios of 
Autoscopic Image (Frontal Figure) 
Distance 
Body lm 2m 5m 
Size Reduct10n Reduction Reduction J Reduction Reduction J Reduction 
Value Ratio Value Ratio Value Ratio 
cm cm % cm % cm % 
117 6 5.1 15 12.8 37 31. 6 
125 5 4.0 0 0.0 35 28.0 
127 32 25.1 40 31. 5 20 15. 7 
133 36 27.1 33 24.8 30 22.5 
134 15 11.1 27 20.1 46 34.3 
116 4 3. 4 0 0.0 4 3.4 
124 0 0.0 12 9.7 24 19.4 
122 22 18.0 57 46. 7 10 8.2 
15.0 11. 7 23.0 18.2 25.8 20.4 
The means of Table 1 seems to have indicated that the degree of the shrink· 
age of the autoscopic image larger and larger in proportion to the distance 
between subject and the door, in front of which the image was to reperesent· 
ed. But the differences are not significant, using analysis of variance. 
We found no significant differences between the data of the frontal figures 
and those of the back figures, though in one case of the back figures the size 
of the image was much larger than the actual body size. 
Discussion ; Why are the autoscopic images found smaller than the actual 
body size ? Is the tendncy of reduction of the autoscopic image caused by the 
general nature of the visual image or by the special nature of the autoscopic 
image? 
Several authors, for example, K. Koffka4' and G. W. Allport,5> reported that 
the size of the imagery proved smaller than that of the actual object. According 
to G. E. Miiller6' the larger object tended to be represented smaller than the 
actual size. Recently T. Hariu found that the direct representation of the exposed 
figures trends distinctly towards shrinkage. Especially when the stimuli objects 
were large (for example 45cm X 45cm), the tendency of underestimation was 
very obvious.7' 
One may presume from these results that the reduction tendency of the 
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autoscopic image might be caused by that of the visual images in general. We 
measured, however, the height of the body image on the surface of the door. 
And the subjects ascertained the shrinkage of the autoscopic image by means of 
comparison with the vague image of the door. 
Therefore we infer that the reduction tendency of the autoscopic image 
was caused not only by the general nature of the visual image, but also, and 
mainly, by the special characteristic of the autoscopic image. 
If the reduction of the autoscopic image was caused, at least partly, by the 
characteristic of the autoscopic image of the present body, the size of the visual 
body image might be assumably smaller than the actual body size. 
Experiment II 
In this study we tried to measure the height of the body image of the 
subjects. As it is impossible, however, to measure directly the height of the 
body image, we were satisfied with approximate values by the following 
procedure. 
Procedure: 10 subjects, standing upright (series 1) or sitting on a chair (series 
2), at 1 meter distance from the vertical plate (70cmX185cm) covered with white 
paper, were asked to show their body height and their eye level with a rod on 
the surface of the plate. The experimenter measured the height pointed out every 
time, and lastly measured their actual body sizes. Subjects were instructed, with 
open eyes, to estimate the height of the body and eye level, grounded on the naive 
impressions. The experiments were carried out from September to December 1957. 
All subjects were male, 7 students, 2 lecturers and one assistant of the course 
of psychology. 
Results ; General results are presented in Table 2. We regard the body 
height thus estimated by subject as the height of the body image, because it 
can be considered to be an approximate quantity of the real body size. 
Thus our hypothesis that if the size of the visual autoscopic image depends 
upon that of the body image, the latter must be estimated to be smaller than 
the size of the real body, was ascertained. 
The mean of the reduction ratios of the body image was 4.65 % in the 
condition of standing, and 6.01 % in the condition of sitting. 
When we compare the reduction ratio of the body image under sitting con· 
dition (6.31%) with that of the autoscopic image at the same distance (11.7%), the 
latter ratio is greater than the former one. Therefore in the autoscopic image 
some other factor besides the reduction tendency may play a part. But as the 
subject were not the same except 4 in both experiments, we are not here 
concerned with any hasty conclusion in this connection. 
Table 3 presents the general result concerning the estimated eye height. [n 



























Table 2. Comparison of Body Height with Height of Body Image. 
Standing 



















































Table 3. Comparison of Eye Level of Body with That of Body Image 
Standing Sitting 
Body I Body Image I d. Body I Body Image I 
cm cm cm cm 
164 160 4 121 117 
158 154 4 120 114 
155 157 -2 121 114 
154 149 5 117 114. 5 
164.5 168 -3.5 121 120 
156.5 150 6. 5 119 112 
150. 5 141. 5 9 118 108 
161 161 0 122 120 
144 140 4 108 108 
154 155 -1 118 123 
1. 95 



























the standing cases, the mean eye height of the body image estimated was 1.95 
cm lower than the actual. But this difference turned out to be statistically 
not sufficiently significant, using two-tailed t-test. (t0 = 2.04, df = 9, 0.1 > p 
> 0.05). 
In the sitting case, the mean eye-height of the body image estimated was 
3.35 cm lower than the actual one. And the difference was significant (t0 = 
2.530, df = 9, p < 0.05). 
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Now, if we compare the difference between the mean body height and the 
mean body image height with the difference between the mean eye height of 
the real body and that of body image, the results are as follows : 
In standing case: 7.43 - 1.95 = 5.48 (cm) 
In sitting case: 8.30 - 3.35 = 4.95 (cm) 
Therefore, the estimated eye height (level) is not so much shortened as 
the estmated body height, and no subject showed any exception, as we see when 
we compare Table 2 with Table 3. 
Comparing the estimated distance between head top and eyes of the body 
image with the measured one of the real body, we got the following result. 
The means of all subjects are presented. 
Table 4. 
Distance between Head Top 
and Eyes of the Real Body 
The Estimated Distance of Body Image 
Standing Sitting 
13. 6 cm 8.80 cm 8.85 cm 
The differences between the real distance and the estimated one are: 
In standing case: 13.6 - 8.80 = 4.8 (cm) 
In sitting case: 13.6 - 8.85 = 4.75 (cm) 
The size of the body image seems, so far as the estimation by our procedure 
is concerned, to be shortened by the reduction of the distance between head 
top and eyes. 
Discussion : While the mean reduction of the distance between· head top 
and eyes was 4.80 cm in the standing condition, and 4.75 cm in the sitting 
condition, the mean reduction of the whole body image was 7.8 cm in the 
standing condition and 8.3 cm in the sitting condition respectively. Therefore 
some other factors play a part in shortening of the body image. Perhaps the 
body parts under the eye level may he also reduced. Why then is the distance 
between head top and eyes shortened? It seems that one is not conscious of the 
part of the body above the eye level and so it may be neglected under the 
open-eyed condition. 
Experiment III 
The human body image consists of not only visual factors, but also the 
somesthetic sensations, such as cutaneous, kinesthetic and organic senses. If, as 
above mentioned, the cause of the reduction of the body image size is due to 
the tendency of negligibility of the part above the eyes, when eyes are opened, 
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how will the body image be estimated, when the eyes are closed? 
Surely the body image with closed eyes may be estimated to be more larger 
than that with opened eyes. Because then the part above eye-level which 
usually cannot be seen, will be noticed more clearly and so be taken into 
consideration in estimating the body image. 
The author tried to examine the possible differences of the estimation m 
the case with open eyes and that in the case when both eyes were closed. 
Procedure: 10 subjects, standing or sitting at 50 cm distance from the wall 
covered with white paper were required to point out their body height on the 
wall. 
In the closed-eyed condition, subjects indicate their b:::>dy height, moving the 
fingers of his right hand along the wall first upward and then downward. In the 
open-eyed condition, the subject gives signal, when the rod of the experimenter, 
moving upward and downward slowly, reaches the point, which he thinks is 
identified with the height of his body. In each condition the average of the two 
values in the upward course and downward course, was considered as the body 
image height. 
The distance 50 cm was selected for the subjects to make it possible to 
indicate the height with their fingers on the wall. The experiment was carried 
out in April and May 1958. Out of 10 subjects, 9 were graduate students and 1 
was assistant of psychology. 
Results : Table 5 presents the general results, showing that the subjects 
did not estimate their body height shorter than the actual one, when their eyes 
were closed, while they estimated their body height shorter than the actual 
Table 5. Differences between Body Height and Body Image Height 
in Closed Eyed Condition and Open-Eyed Condition. (cm) 
Standing Sitting 
Ss. 
I I I Open Closed d. Open Closed d. 
HT 6. 5 1.0 5. 5 2.0 1.0 1.0 
MK 4.0 4.0 0.0 3.0 3.0 0.0 
MS 2. 5 1. 5 1.0 0.0 -1.0 1.0 
TY 4.0 -1.5 5.5 8.0 6.5 1. 5 
OA 12.0 11. 0 1.0 7.0 7.0 0.0 
NY 3. 5 0.0 3. 5 1.0 -3.0 4.0 
I S 5.0 2.5 2.5 0.0 -9.0 9.0 
OY 6.0 4.5 1. 5 3.0 2.0 1.0 
IE 2.0 -1.0 3.0 5. 5 3.5 2.0 












SD 2. 71 3.78 1. 76 3.31 4.46 3. 51 
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body, when their eyes were opened. 
When the eyes were opened, the difference between the body height and 
the body image height was fully significant in standing condition, and also in 
sitting condition the differences between two means above mentioned were sig-
nificant, using one-tailed t-test (t0 = 2.36, df = 9, 0.05 > p > 0.02). 
When the eyes were closed, the size of the body image was not estimated 
significantly smaller than the actual body size. 
How much difference is there between the height of the body image in 
open-eyed condition and the one in closed-eyed condition? According to Table 
5, the difference in standing situation was highly significant (t0 = 4.58, df = 9, 
p < 0.001). The difference in sitting situation was, however, not significant 
(t0 = 1.15, df = 9, 0.15 > p > 0.1), but using the sign test, the difference 
between two situations was signicant at 0.05 level, because the negative case 
was only one out of 10 cases. 
The general tendency of estimating one's own body image shorter than 
the real body height was distinct, when the eyes were opened and surely the 
visual factors play a fairly important role, while there was no such tendency, 
when the eyes were closed and the somesthetic sensations play a main part. 
Of course, even if the eyes were opened, some somesthetic factors will survive 
and even if the eyes were closed, the visual factors will not be fully extinguish-
ed. Such secondary elements may cause, parhaps, the individual differences 
in this connection. 
The reduction in the size of the body image depends at least partly upon 
the visual factor, as mentioned above. But it does not mean that the shrinkage 
tendency is a charateristic of the visual image in general. 
If the visual image of the object, which is as large as the body of the 
subject, is estimated usually shorter than the actual object, as much as the 
degree of the size of the body image, he must estimate the height of other 
persons lower than the actual one. It was reported, however, that the youths 
generally estimated their own body height smaller than that of others. The 
fact that the subjects desired to become taller was presumed to be the cause 
for underestimation.8> But such interpretation is not valid in our connection, 
because the estimation in closed-eyed condition caused no underestimation in 
the size. 
Experiment IV 
In case of normal subjects, even if they close their eyes, the visual factors 
may play some part in estimating their body height. If the congenital blind 
estimate their body height, no visual factor is concerned with their estimation 
and only the somesthetic sensations or images are effective, so we shall be 
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able to get the most valid estimation of the body image height, consisting of 
the solely somesthetic factors. 
Procedure: 13 congenital blind men were instructed to indicate the height of 
their body positions, i.e., the height of the head top, eye and the tip of the lower 
jaw on the wall which the subject stood facing at 50 cm distance. The general 
estimating procedure was the same with the case in the closed-eyed condition of 
the Experiment III. 
Subjects were 13 blind persons in the advanced course of the Miyagi Blind 
School, from 17 to 23 years old, except one subject (28 years old). The experiments 
were made in July 1959. 
Results : Table 6 indicates that the estimation of their body height was 
taller than the real body. 
Table 6. Comparison the Height of 
Body Image with the Height of 


























































The difference between the body 
size and the estimated size of body 
image was significant, using two-tailed 
t-test (t0 = 4.73, df = 12, p < 0.001). 
While the normal subjects in the 
open -eyed condition underestimated their 
height on the average by about 4.55 cm, 
the blind overestimated it by about 4.48 
cm. As compared even with the normal 
persons in the closed-eyed condition (see 
Table 5), the blind estimated the height 
of their body significantly taller, using 
two-tailed t-test 
Mean SD n 
Normal per1sonds with 1.go 3_78 10 eyes c ose 
Blind persons - 4.48 3.27 13 
to= 4.14, (df=10+13-2), p < 0.001 Mean I 
Such difference is assumably due 
to whether the visual factors take some part or not and the somesthetic factors 
concerned are great or small. 
Table 7 indicates that the blind did not underestimate the distance between 
the head top and eyes, the normal subjects did. On an average the distance 
seems to be rather overestimated, though statistically insignificant. 
At any rate, we may safely say that the blind estimated the distance betwe-
en head top and eye-level relatively correctly. 
These data are therefore not sufficient to explain the overestimation of 
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the body image of the blind. 
How then did the blind estimate the distance between eye and the tip of 
the lower jaw ? 
Table 8 shows that the blind overestimated generally the distance. The mean 
of difference is significant, using one-tailed t-test (t0 = 2.15, df = 12, 0.05 < p 
< 0.05). 
Table 7. Comparison of the Distance 
between Head Top and Eye of 
the real Body with that of Body 
Image by the Blind. 




4 11. 7 
5 11. 3 
6 9.5 
7 9.5 
8 11. 0 
9 12.5 
10 9.0 
































Table 8. Comparison of the Distance 
between Eye and Tip of Lower 
Jaw of the Body with That of 
the Body Image by the Blind. 
Ss. Body I Body Image I d. 
1 9. 7 
2 10. 7 
3 10.5 
4 11. 3 
5 11. 2 
6 12.0 
7 12.5 
8 11. 0 
9 11. 0 
10 11. 5 
11 9. 5 
































The distance from the the head top to eye and that from the eye to the 
tip of lower jaw are equal to the distance from the head top to the tip of the 
lower jaw, i.e., the whole face involving the head. Now, comparing this distance 
of the actual body with that of the body image we found the mean difference 
was 3.07 cm. 
According to Table 6 the mean of the degree of overestimation or enlarge· 
ment of the body image with the blind was 4.48 cm. Therefore we may presume 
there are some other factors besides the enlargement of the part above the tip 
of the lower jaw. 
There will arise some questions concerning the factors that cause the body 
image of the blind to be estimated higher than the the real body. But it was 
ascertained that the reduction tendency of body image of the normal subjects 
was due to the visual factors in the experience of the body image. We presu-
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med the reduction of the visual body image and the enlargement of the non· 
visual body image, were caused by the underestimation and overestimation not 
only of the distance between head top and eye, but also of the distance 
between the eye an<l the tip of the lower jaw. 
Di,scussion; H. Werner et al reported that the perceived head size was 
ovestimated, i. e., perceived head size was found to be greater than the physical 
head size.9> This finding seems not to correspond to our result. In the experiments 
of Werner et al the task for subject was, however, to estimate his own head 
size by means of pointing off with his fingers, with eyes closed. Our study 
indicated that the size of our body image was generally underestimated with 
eyes opened, while such tendency was not found in the experiment with eyes 
closed, and the blind generally overestimate their body image. Therefore the 
result of Werner et al is assumably the product under the condition of closed 
eyes. 
Summary 
When an autoscopic image is experienced, its height is of ten estimated 
smaller than the actual body size. The purpose of this study was to find the 
degree of the reduction of the autoscopic image and the mechanism of its oc· 
currence. 
Experiment I. 8 Ss were to sit down on a chair, looking toward the door 
of experimental room, at a definite distance (1, 2 and 5 m) from the door, 
and to represent the image of their own bodies. The height of the image was 
measured on the door as a background. In general, the autoscopic image was 
represented in smaller size than the actual body. The degree of shrinkage of 
the image is not always increase in proportion to increasing of distance between 
S and the place where the image was projected. 
Experiment II. IO Ss, standing or sitting at a 1 m distance from the 
vertical plate were asked to show their body height and eye level with a rod. 
Every S underestimated his body height. The estimated eye· level seemed also 
to be lower than the actual one, but the degree of the reduction was not so 
great as in the case of the body height. Thus the shrinkage of the distance 
between head top and eye caused at least partly the reduction of the height of 
the body image. 
Experiment III. IO Ss, standing at 50 cm distance from the wall, were 
instructed to point out their body height on the wall in closed-eyed condition 
and in open-eyed condition. The result indicated that Ss did not estimate their 
body length shorter than the actual one when their eyes were closed. This fact 
seems to be due to the decrease of the visual facors and accentuation of somes· 
thetic factors. 
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Experiment IV. 13 congenital blind persans were requested to show the 
height of head top, eye and underjaw on the wall which the Ss faced at 50 
cm distance. The body height was overestimated. The overestimation was caused 
largely by the overestimation of the part from the head top to the lower end 
of the jaw. 
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Résumé 
Il dit que l'image autoscopique tend à produire la diminntion de la longueur. 
De ce fait, nous avons procédé les trois exériences et les résultats obtenus sont 
suivants: (1) le schéma crporel viruel, en général, a été sous-estimé, mais celui de 
non-visuel ou someshésique n'est pas néssairement et d'alleurs chez les aveugles 
innés, à l'envers, surestmé. (2) Ces faits sont, en grande partie, dus à la sous-
et-sur estimation de la longueur entre de le tête et le bas bout de 1'ingérieure 
machoire. 
Zusammenfassung 
Ausgehend von der Kenntis, dass die autoskopischen Vorstellungsbilder oft 
kleiner aussehen, versuchten wir die Grosse des Korperschemas genau zu schatzen. 
Nach den dreiartigen Versuchen finden wir (1) Die Hohe des visuellen Korpers-
chemas wurde kleiner geschatzt, aber die des nicht-visuellen (bei geschlossenen 
Augen) wurde nicht immer unterschatzt, und die angeborenen Blinden schatzten 
sie grosser. (2) Die Unterschatzung und die Uberschatzung des Korpeschemas las-
sen sich hauptsachlich auf die Lange (Strecke) zwischen Kopf und Unterkinnbacken 
zurückführen. 
